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DERIVATIVES OF 2,2'-lMlNOBISETBANOL. 



Background of the invention : 
25 1, 5-Bis- ( 1, 4-ben2odioxin-2-yl) -3-azapentan-lF 5-dioles having 

fi-adrenergic blocking agents have been described in J. Med. Chem. 13, 
(2), 169*176 (1970) and specific stereochemical ly isomeric forms of 
said 1,5-dioles have been described in US* Patent Mos. 4,380,653 and 
4,313,955. 

30 The compounds of the present invention differ from the said prior 
art compounds by the replacement of one oxygen atom in ^he 
benzodioxane ring by a direct bond or an optionally substituted 
methylene moiety and by their increased B-adrenergic blocking activity. 
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Description of the preferred embodiments: 

The present invention is concerned with derivatives of 2,2'-imino- 
bisethanol having the formulas 



R 



10 



R 



R OR R R 0 R 

I I I 

. C-CH^-H-CH,-C 

l4 2 2 Is 
R R 



8 

R 



R 




10 the pharmaceutically acceptable acid addition salts and the stereo- 

chemically isomeric forms thereof, wherein 

R is hydrogen^ C^^^ allcyl, aryl, aryl-C^_g allcyl, 

carbonyl or arylcarbonyl; 
2 3 

R and R are each independently hydrogen, ^^.^2 ^^y^^arbonyl or 

15 arylcarbonyl; 

4 5 6 7 

• R , R , R and R are each independently hydrogen or C alkyl; 

1 2 -i" 

A and A are each independently a direct bond, -CH^-z^OO or a 

functional derivative thereof ,^S, ^CH-OH or^CH-O-COCC^^^^ al^D^ 

R® and R^ are hydrogen or the radical -A^-CHR®- and/or the radical 
2 9 

20 -A *CHR - may each represent an 1,2-ethenediyl radical; and 

R^°, R^^, R^^, R^^, R^"*, R^^, R^^ and R^^ are each independently 
hydrogen, halo, C^^g all^l, C^.g aUcei^l, C^^^ aU^yl, C^^g all^loxy, 
C2.g alkenylmethoxy , alkylthio, trifluoromethyl, hydroxy, amino, 

mono or di(C^_^g alkyl) amino, arylamino, {aryl allcyl) amino, 

25 cyano, nitro, aryl, aryloxy, aryl Cj^^g alkyloxy, C^^^g alkyloxy-C^^g 
alkyl or a radical of formula 



30 
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-C -(NH) -X-(Y) -L 
8 2s p g 



(a) 



said s being 0 or an integer of from 1 to 6 inclusive; 
said p and g being independently 0 or the integer 1; 

O 

said X being ^O0;^C=S; or -S-; 



said y being KB or 0; and 

said L being hydrogen, C. ^ alkyl, aryl or aryl-C. ^ alkyl; or 

-^"^11 «i2 ^13 ^^^:!4 



two vicinal radicals of R 



.10 



R* 



and R and of R 
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K , R and R may complete an aromatic-, allcyclic-, 
dioxanyl- or dioxolanyl ring; 

provided that not more than two radicals of R"^^, R-^^, R^^ and R^^ 
r.^ ^ „17 

or or R , R , R and R are amino, mono- tor di(C, ^ alJcyl)amino, 
1"6 

5 arylamlno, (aryl-C alkyl) amino, nitro, aryl, aryloxy or a radical of 
formula (a); 

wherein aryl as used in the foregoing definitions is phenyl op- 
tionally substituted with up to three substituents each independently 
selected from the group consisting of halo, lower alkyl, lower 
10 alkylojcfr lower alkylthio, trifluoromethyl, nitro and amino; and 

wherein the functional derivatives of \>0 are oximes, hydrazones, 
di( lower alkyDketals, a dioxolane- or dioxane ring and the corres- 
ponding dithioketals. 

As used in the foregoing definitions the term halo is generic to 
15 fluoro, chloro, bromo and iodo; ^ alkyl is meant to include. 

X— O 

straight and branch chained saturated hydrocarbon radicals having from 

1 to 6 carbon atoms such as, for example, methyl, ethyl, 1-methyl- 

ethyl, 1,1-dimethylethyl, propyl, 2-methylpropyl, butyl, pentyl, hexyl 

and the like; C^^^^^ alkyl is meant to include C^^^ alkyl and the 

20 higher homologs thereof having frcm 7 to 12 carbon atoms; C. 

2— o 

alkenyl is meant to include alkenyl radicals having from 2 to 6 carbon 
atoms, such as, for example, 2-propenyl, 2-butenyl, 3-butenyl, 
2-pentenyl and the like; C^^^^ alkynyl is meant to include aUcynyl 
radicals having from 2 to 6 carbon atoms, such as, for example, 
25 2-propynyl, 2-butynyl, 3-butynyl, 2-pentynyl and the like. 

Preferred coa$)Ounds within the invention are those wherein and 

2 

A are each independently a direct bond or a "CH^- radical. 

The most preferred con^unds is ' -(iminobis (methylene) ] - 

bis(3,4- dihydro-2H-l-benzopyran-2-methanol] , a pharmaceutically 
30 acceptable acid addition salt thereof or a stereochemically isomeric 
form thereof. 

In order to siiqplify the structural representations of the 
conpounds (I) and of a number of starting materials and intermediates 
used in the preparation thereof, the radical 

35 
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5 




will hereinafter be represented by the symbol D while the radical 



15 




will hereinafter be represented by the symbol D • 

The compounds of formula (I) may generally be prepared by N-al)cyl- 
ating an amine of fonmila (Il-a) or (Il-b) with an intermediate of 
formula (Ill-a) respectively (Ill-b) following art-known N-alkylating 
procedures. 



25 3^ I „ ^„ 1 ^2 N-alkylation reaction 

D -C-CH -NH + W-CH,-C-D f v (D 



(Il-a) (Ill-a) 



30 

D^-i-CH,-W + H-N-CH,-C-D^ «-alkylatlen reaction 

(Ill-b) (II-b> 



35 



0145067 

In (Ill-a) and (Ill-b) W represents an appropriate reactive leaving 
group such as, for example, halo, e.g., chloro, bromo or iodO/ or a 
sulfonyloxy group, e.g. nethylsulfonyloxy or 4-methylphenylsulfonyloxy. 
It is evident from the structure of the intermediates of formulae 
5 (Ill-a) and (Ill-b) that in the particular case where respectively 
R is hydrogen the said reagents may previously be converted into 
the corresponding oxiranes having the formula 




10 ^ 2 

CHr C-D (III-a-1) and 0*^-0^^ CH, (III-b-1) 

or that the said oxiranes as such are used as intermediates. 

The alkylation reactions are conveniently conducted in an inert 
organic solvent such as, for example, an aromatic hydrocarbon, e.g., 
benzene #-methylbenzene, dimethylbenzene, and the like; a lower 
alkanol, e.g., methanol, ethanol, 1-butanol and the like; a ketone, 
e.g., 2-propanone, 4-methyl-2-pentanone and the like; and ether, e.g., 
1,4-dioxane, 1 , 1 ■ -oxybisethane , tetrahydrofuran and the like; 

20 ^'-"^"^^^^y^^^™^^® (DHF); N,N-dimethylacetamide (DMA); nitro- 
benzene; l-methyl-2-pyrrolidinone; and the like. The addition of an 
appropriate base such as, for example, an alkali metal carbonate or 
hydrogen carbonate, sodium hydride or an organic base such as, for 
example, N,N-diethylethanamine or N-( l-methylethyl)-2-propanamine may 

2^ be utilized to pick up the acid which is liberated during the course 
of the reaction. In some circumstances the addition of an iodide salt, 
preferably an alkali metal iodide, is appropriate. Somewhat elevated 
temperatures may enhance the rate of the reaction. 

The compounds of formula (I) can also be converted into each other 

2P following art-known procedures of functional grouptransformation. Some 
exaii5>les will be cited hereinafter. 

The compounds of formula (I) having a nitro substituent can be 
converted into their corresponding amines by stirring and, if desired, 
heating the starting nitro-compounds in a hydrogen-containing medium 

35 presence of a suitable amount of an appropriate catalyst such 
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aSf for exanqple, platinum-on-charcoal/ palladium-on-charcoal* Raney- 
nickel and the like catalysts. Suitable solvents are, for example, 
alcohols, e.g., methanol, ethanol and the like. 

The compounds of formula (I) wherein i6 a phenylmethyl radical 
5 can be converted into the compounds of formula {!) wherein R is 
hydrogen following art-known hydrogenolysis procedures. 

The compounds of formula (I) wherein R^ and/or R is/are 
hydrogen may be converted into the corresponding compounds of formula 
(I) wherein R^ and/or R^ is/are C^.^^^ alkylcarbonyl or arylcarbonyl by 
10 reacting the former confounds with an appropriate carboxylic acid or a 
suitable functional derivative thereof. 

In all of the foregoing and in the following preparations, the 
reaction products may be isolated from the reaction mixture and, if 
necessary, further purified according to methodologies generally known 
15 in the art. 

The compounds of formula (I) have basic properties and, consequently, 
they may be converted to their therapeutically active non-toxic acid 
addition salt forms by treatment with appropriate acids, such as, for 
example, inorganic acids, such as hydrohalic acid, e.g. hydrochloric, 
20 hydrobromic and the like, and sulfuric acid, nitric acid, phosphoric 
acid and the like; or organic acids, such as, for exaii5)le, acetic, 
propanoic, hydroxyacetic , 2-hydroxypropanoic, 2-oxppropanoic, ethane- 
dioic, propanedioic, butanedioic, (Z)-2-butenedioic, (E)-2-butenedioic, 
2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-l,2,3-pro- 
25 panetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 
4-methylbenzenesulfonic, cyclohexanesulfamic, 2-hydro3qrbenaoic, 
4-amino-2-hydroxybenzoic and the like acids. 

Conversely the salt form can be converted by treatment with alkali 
into the free base form. 
30 From formula (I) it is evident that the compounds of this invention 
may have several asymmetric carbon atoms in their structure. Each of 
these chiral centers may be present in a R- and a S-configuration, 
this R- and S-notation being in correspondence with the rules 
described in J. Org. Chem. 35 (9), 2849-2867 (1970). 

35 
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Pure stereochemically isomeric forms of the compounds of formula 

(I) may be obtained by the application of art*-known procedures. 

Diastereoisomers may be separated by physical separation methods such 

as selective crystallization and chromatograt>hic techniques, e.g., 
5 counter current distribution, and enantiomers may be separated from 

each other by the selective crystallization of their diastereomeric 

salts with optically active acids. 

Pure stereochemically isomeric forms may also be derived from the 

corresponding pure stereochemically isomeric forms of the appropriate 
10 starting materials, provided that the reaction occurs 

stereospecif ically . 

It is evident that the stereochemically isomeric forms may be 

further resolved into their optical isomers, (+) and (-) by the 

application of methodologies known to those skilled in the art. 
2^5 Stereochemically isomeric forms of the con5>ounds of formula (I) are 

naturally intended to be embraced within the scope of the invention. 
In many compounds and starting materials the stereochemical 

configuration is not experimentally determined. In those cases it is 

conventionally agreed to designate the stereochemically isomeric form 
20 which is first isolated as "A" and the second as "B", without further 

reference to the actual stereochemical configuration. 

For the most preferred compound, •J [iminobis (methylene )] bis- 

(3,4-dihydro-2H-l-ben2opyran-2-methanol], it has experimentally been 

determined that the "A" form corresponds with the RS or SR 
25 configuration at the chiral centers 1 and 2 or 3 and 4 while the "B" 

form corresponds with the SS or RR configuration at the said chiral 

centers. 




A number of intermediates and starting materials in the foregoing 
preparations are known confounds which may be prepared according to 
art-known methodologies of preparing said or similar ccanpounds. A 
2^ number of such preparation methods will be described hereinafter in 
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more detail* 

The intermediates of formulae (ll-a) and (Il-b) nay generally be 
prepared by reacting an amine of formula (IV) with a reagent of 
formula (Ill-b) respectively (lll-a> followiiig the same procedure as 
5 previously described herein for the preparation of the compounds of 
formula (Z). 

+ (Ill.b) N-alkylation reactio^ j^^.^j 

""^ + (Ill-a) N-alkyl ation reaction (jj.j,, 
10 (IV) ^ 

In a number of particular cases the reaction of (IV) with (Ill-b) 
or (Ill-a) and the consequent reactions of the thus formed (Il-a) or 
(Il-b) with a reagent (Ill-a) or (Ill-b), thus yielding the desired 
15 confound of formula (I), may be conducted during the same N-aDcylation 
reaction procedure. 

As it is described for the preparation of the compounds of formula 
(I) the intermediates of formula (Ill-a) and (Ill-b) may also 
previously be converted into the corresponding oxiranes having the 
20 formulae (lII-a-1) and (Ill-b-l) or said oxiranes may be used as such 
as intermediates* 

The intermediates of formulae (Ill-a) and (Ill-b) may be prepared 
following art-known procedures for preparing oxiranes, e.g. by 
epoxidizing a corresponding alkene or by reacting an appropriate 
25 aldehyde with a suitable reagens, such as a trimethylsulfoxonium halide 
or a trimethylsulf onium halide. 

The intermediates of formulae (III-a-1) and (Ill-b-l) are new and 
as useful intermediates in the preparations of the compounds of 
formula (I) they constitute an additional feature of the present 
30 invention. 

The compounds of formula (I) and their pharmaceutically acceptable 
acid addition salts and stereochemically isomeric forms possess strong 
fl-adrenergic receptor blocking activity and as such they can be used 
in the treatment and prevention of disorders of the coronary vascular 
35 system. 
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Due to their useful fl-^adrenergic receptor blocking activity and, 
Bore particularly, in view of their selective fl^^-adrenergic receptor 
blocking activity, combined with their vasodilating properties, 
resulting in a useful antihypertensive activity, the compounds of " 
5 formula (I), the phannaceutically acceptable acid addition salts and 
the stereochemically isomeric fonas thereof are useful agents in the 
treatment and the prevention of disorders of the coronary vascular 
system. 

In view of their useful properties in the treatment and the preven- 

10 tion of disorders caused by the coronary vascular system the subject 
compounds may be formulated into various pharmaceutical forms for 
administration purposes. To prepare the pharmaceutical compositions of 
this invention an effective amount of the particular compound or 
compounds, in base or acid-addition salt form, as the active ingre- 

15 dient,is combined in intimate admixture with a phannaceutically 
acceptable carrier, which carrier may take a wide variety of forms 
depending on the form of preparation desired for administration, said 
amount being an amount which is effective to normalize irregular 
cardial rhythms. These pharmaceutical con^positions are desirable in 

20 unitary dosage form suitable, preferably, for administration orally, 
rectally or by parenteral injection. For exaiis>le, in preparing the 
compositions in oral dosage form, any of the usual pharmaceutical 
media may be employed, such as, for example, water, glycols, oils, 
alcohols and the like in the case of oral liquid preparations such as 

25 suspensions, syrups, elixirs and solutions; or solid carriers such as 
starches, sugars, kaolin, lubricants, binders, disintegrating agents 
and the like in the case of powders, pills, capsules and tablets. 
Because of their ease in administration, tablets and capsules 
represent the most advantageous oral dosage unit form, in which case 

30 solid pharmaceutical carriers are obviously employed. For parenteral 
conpositions, the carrier will usually comprise sterile water, at 
least in large part, though other ingredients, for example, may be 
prepared In which the carrier coo^rises saline solution, glucose 
solution or a mixture of saline and glucose solution. Injectable 
35 suspensions may also be prepared in which case apprcpriate liquid 
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carriers, suspending agents and the like may be eo^loyed. Acid 
addition salts of (X)# due to their increased mter solubility over 
the corresponding base form, are obviously more suitable in the 
preparation of aqueous con^sitions* \ 

5 It is especially advantageous to formulate the aforementioned 
pharmaceutical compositions in dosage unit form for ease of adminis- 
tration and uniformity of dosage. Dosage unit form as used in the 
specification and claims herein refers to pl^sically discrete units 
suitable as unitary dosages, each unit containing a predetermined 

10 quantity of active ingredient calculated to produce the desired 
therapeutic effect in association with the required pharmaceutical 
carrier. Examples of such dosage imit forms are tablets (including 
scored or coated tablets), capsules, pills, powder packets, wafers, 
injectable solutions or suspensions, teaspoonf uls , tablespoonfuls 

15 and the like, and segregated multiples thereof. The amount of active 
ingredient per dosage unit is from about 0.25 mg to about 1000 mg and, 
preferably from about 0.5 to about 500 mg. 

In view of the usefulness of the subject con^iounds in the treatment 
and the prevention of disorders of the coronary vascular system it is 

20 evident that the present invention provides a method of treating 
and/or preventing disorders caused by the coronary system in verte- 
brates by the systemic administration of an effective amount of at 
least one compound of formula (I), an acid addition salt or a stereo- 
chemically isomeric form thereof in admixture with a suitable amount 

25 of a pharmaceutically acceptable carrier. 

The following examples are intented to illustrate and not to limit 
the scope of the present invention. Unless otherwise stated all parts 
therein are by weight. 

30 
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EXPERIMEHTAL PART 
A> Preparation of Intermediates 
Exang>le 1 

To a stirred mixture of 80 parts of 6-bromo-3#4*dihydro-2H-l- 

5 benzopyran-2-carboxylic acid and 225 parts of tetrahydrofuran were 
added dropwise 400 parts of a solution of borane, compound with 
thlobisme thane 0.2N in tetrahydrofuran* Upon completion, stirring 
was continued for 4 hours at rocan ten^erature. 80 Parts of methanol 
were added dropwise and stirring was continued for 30 minutes at 

10 reflux temperature. The solvent was distilled off till half its 
volume. The remaining solvent was evaporated and the residue was 
distilled, yielding 63 parts (86%) of 6-bromo-3,4-dihydro-2H- 
l-ben2opyran-2-methanol; bp, 150 at 39.9 Pa (intermediate 1) 
A mixture of 297 parts of 6-bromo-3,4-dihydro-2H-l-benzo- 

15 Pyran-2-methanol and 108 parts of copper (I) cyanide in 450 parts of 
N,N-dimethylformamide was stirred and refluxed for 4 hours. The 
reaction mixture was poured onto a solution of 600 parts of iron 
chloride in 180 parts of hydrochloric acid and 1000 parts of water. 
The whole was stirred for 20 minutes at 60**C, The aqueous phase was 

20 extracted with methylbenzene . The extract was filtered over Hyflo. 
The filtrate was washed successively with 10% hydrochloric acid, 
water, 10% sodium hydroxide and again with water, filtered again, 
dried and evaporated, yielding 112 parts (49.3%) of 3,4-dihydro-2- 
(hydroxymethyl)-2H-l-benzopyran-6-carbonitrile; mp. 85 

25 (intermediate 2). 

A mixture of 40 parts of 3,4-dihydro-2-{hydroxymethyl)-2H-l- 
benzopyran-e-carbonitrile in 200 parts of sodium hydroxide solution 
20% was stirred and refluxed overnight. The reaction mixture was 
poured onto water and the product was extracted with l,l'-oxybis- 

3Q ethane. The aqueous phase was separated and filtered. The filtrate 
was acidified, whereupon the product was precipitated, yielding 40 
parts (90%) of 3,4-dihydro-2-(hydroxymethyl)-2H-l-benzopyran-6- 
carboxylic acid; op. 150*C (intermediate 3). 



35 
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9o a stirred solution of 40 parts of 3|4-dihydro--2«-(hydroxy- 
methyl )-2H-l-benzopyran-*6*-carboxy lie acid in 400 parts of methanol 
were added a few drops of sulfuric acid. Stirring was continued 
overnight at reflux. The reaction mixture wak evaporated. The 

5 residue was taken up in lil'-oxybise thane. The whole was washed with 
a sodium hydroxide solution 10% and with water r dried^, filtered and 
evaporated, yielding 24 parts (53.9%) of methyl 3,4-dihydro-2- 
(hydroxymethyl)-2H-l-benzopyran-6-carboxylate as a residue 
(intermediate 4) 

10 Example 2 

A mixture of 63,4 parts of 6-fluoro-4-oxo-4II-l-benzopyran- 
2-carboxylic acid and 400 parts of acetic acid was hydrogenated at 
normal pressure and at room temperature with 3 parts of palladium-* 
on-charcoal catalyst 10%. After the calculated amount of l^drogen 
15 was taken up/ the catalyst was filtered off and the filtrate was 
evaporated. The residue was stirred in petroleumether. The product 
was filtered off and dried in vacuo at about 70 'C, yielding 49 parts 
(83.3%) of 6-fluoro-3,4-dihydro-2H-l-ben2opyran-2-carboxylic acid 
( intermediate 5 ) . 

20 During 2 hours, gazeous hydrogen chloride was bubbled through a 
stirred mixture of 50 parts of 6-fluoro-3,4-dihydro-2H-l-benzopyran- 
2-carboxylic acid and 1200 parts of ethanol at reflux temperature. 
After coolingr the reaction mixttire was evaporated. The residue was 
taken up in a mixture of l,l'-oxybisethane and a sodium hydroxide 

25 solution. The organic layer was separated, washed with water/ dried, 
filtered and evaporated, yielding 58.8 parts (100%) of ethyl 
6-fluoro-3r4-dihydro-2H-l-benzppyran-2-carboxylate as a residue 
(intermediate 6). 

To a stirred mixture of 50 parts of ethyl 6-f luoro-3,4-dihydro- 

30 2H-l-benzopyran-2-carboxylate and 540 parts of benzene were added 
dropwise, during a 1 hour-period, a mixture of 89 parts of a 
solution of sodium dihydro-bis(2-methoxyethoxy)aluminate in methyl- 
benzene (3.4H) and 135 parts of benzene at reflux temperature and 
under nitrogen atmosphere. Upon completion, stirring was continued 

35 for 2.5 hours at reflux. After cooling to IS^C, the reaction mixture 
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waa decooposed by the dropwise addition of 24 parts of ethanol and 
10 parts of water. The reacUon mixture was poured onto ice water. 
Concentrate hydrochloric acid and 350 parts of 1 , 1 ' -oxybisethane 
were added. The organic layer was separated/ washed with water, 

5 dried, filtered and evaporated. The oily residue was purified by 
column chromatography over silica gel using trichloromethane as 
eluent. The pure fractions were collected and the eluent was 
evaporated, yielding 34 parts (85%) of 6-f luoro-3, 4-dihydro-2H- 
l-ben2opyran-2-methanol as an oily residue (intermediate 7). 

10 Example 3 

To a stirred mixture of 11.1 parts of 3,4-dihydro-6-nitro-2H-l- 
benzopyran-2-carboxylic acid and 63 parts of tetrahydrofuran were 
added dropwise, during a 30 minutes -period, 23.6 parts of a borane 
dimethyl sulfide complex solution 2M in tetrahydrofuran (slighUy 

15 exothemic reaction: temp, rose to 27*C). Upon completion, the whole 
was heated to reflux and stirring was continued for 2 hours at 
reflux tefl?)erature. The reaction mixture was decomposed by the 
dropwise addition of 8 parts of methanol at reflux temperature. 
After stirring and refluxing for 10 minutes, the solvents were 

20 distilled off and the residue was taken up in water. The solution 
was treated with concentrate hydrochloric acid and extracted with 
l,l'-oxybisethane. The extract was washed with water, dried, 
filtered and evaporated. The solid residue was suspended in warm 
2,2'-oxybispropane. The product was filtered off and dried, yielding 

25 7-0 parts (70%) of 3,4-dihydro-6-nitro-2H-l-ben2opyran-2-methanol? 
mp. 96.5**C (intermediate 8). 

- To a stirred mixture of 38 parts of 3,4-dihydro-6-nitro-2H-l- 
ben2opyran-2-methanol, 30 parts of 3 , 4-dihydro-2]J-pyran and 750 
parts of trichloromethane were added 3 drops of 2-propanol saturated 

30 with hydrogen chloride (slightly exothermic reaction). The whole was 
stirred for 3 hours in a water bath at room temperature. The whole 
was washed with a cold sodium hydroxide solution 10% and with water. 
The organic layer was dried, filtered and evaporated. The oily 
residue was purified by column chromatography over silica gel using 

35 trichloromethane as eluent. The pure fractions were collected and 
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the eluent was evaporated. The oily residue was solidified in 
petroleunether. The product was filtered off and dried, yielding 34 
parts (64%) of 3,4-dihydro-6-nitro-2-[I(tetrahydro-2H-pyran-2-yl)- 
oxy)inethyl]-2H-l-ben2opyran; n^. 66,4*C (intermediate 9). 
5 A mixture of 34 parts of 3|4-dihydro-6-nitro-2-[ [{tetrahydro-2H- 
pyran-2-yl)oxylmethyl]-2H-l-ben2op2fran, 1 part of a solution of 
thiophene in methanol 4% and 200 pasrts of methanol was hydrogenated 
at normal pressure and at room temperature with 2 parts of 
pal ladi\am-on- charcoal catalyst 10%, After the calculated amount of 
10 hydrogen was taken up, the catalyst was filtered off and the 

filtrate was evaporated , yielding 31 parts (100%) of 3,4-dihydro-2- 
I [ ( tetrahydro-2H-pyran-2-yl) os^lmethyl] -ai-l-benzopyran-6-amine as 
an oily residue (intermediate 10), 

To a stirred mixture of 5,3 parts of 3r4-dihydro-2-tl(tetrahydro- 
15 2H-pyran-2-yl)oxy] methyl ]-2IJ-l-benzopyran-6-amine and 50 parts of 
pyridine were added dropwise 2.25 parts of acetic acid anhydride at 
a tenyperature below 10 Upon completion r stirring was continued 
for 10 minutes in an ice bath. The whole was stirred for 3 hours at 
room temperature. The reaction mixtiire was evaporated. Water was 
20 added to the residue. The product was extracted with l,l'-oxybis- 
ethane. The organic layer was washed with water, dried, filtered and 
evaporated, yielding 5 parts (82%) of N-[3,4-dihydro-2-I I(tetra- 
hydro-2H-pyran-2-yl )oxy]methyll -2H-l*benzopyran-6-yl] -acetamide as 
an oily residue (intermediate 11). 
25 To a stirred solution of 27 parts of N-I3,4-dihydro-2-[ [(tetra- 
hydro-2H-pyran-2-yl ) oxy ]methyl) -2H-l-benzopyran-6-yl] -acetamide in 
240 parts of methanol were added 100 parts of a hydrochloric acid 
solution 10% in water. The whole was stirred for 30 minutes at room 
temperature. The reaction mixture was evaporated till all traces of 
30 methanol were removed. After cooling, the product was filtered off 
from the aqueous phase, washed with water and crystallized from 
acetonitrile. The product was filtered off and dried, yielding 14,4 
parts (74%) of N-(3,4-dihydro-2-(hydroxymethyl)-2H-l-benzopyran-6- 
yi]acetamide; n^. 156. 5^*0 (intermediate 12). 

35 
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ExaBg>le 4 

A mixture of 61 parts of 6-methoxy-4-oxo-4H-l-ben2opyran-2- 
carboxylic acid and 500 parts of acetic acid was hydrogenated at 
normal pressure and at room temperature with^S parts of palladium- 

5 on-charcoal catalyst 10%. After the calculated amount of hydrogen 
was taken up, the catalyst was filtered off and the filtrate was 
evaporated. !rhe residue was stirreS in petroleumether. The product 
was filtered off and dried in vacuo. at about 65**C, yielding 49.1 
parts (84.2%) of 3,4-dihydro-6-methoxy-2H-l-ben2opyran-2-carboxylic 

10 acid; n?). 140**C {intermediate 13). 

In a similar manner there were also prepared: 

3 , 4-dihydro-7-methyl-2H-l-ben2opyran-2-carboxylic acid 
(intermediate 14); and 

3 , 4-dihydro-5, 7-dimethyl-2H-l-ben«opyran-2-carboxylic acid 
15 (intermediate 15). 
Example S 

To a stirred mixture of 109 parts of 3,4-dihydro-5,7-dimethyl- 
2H-l-benzopyran-2-carboxylic acid in 135 parts of tetrahydrofuran 
were added, during a period of 20 minutes, 292 parts of a solution 

20 of borane, compound with thiobismethane, in tetrahydrofuran 2M 
(foaming). The whole was stirred and refluxed for 2 hours. The 
mixture was decomposed by the addition of 24 parts of methanol. 
After stirring for 10 minutes at reflux temperature, the solvent was 
distilled off. Water was added to the residue. Concentrate 

25 hydrochloric acid was added and the product was extracted with 
l,l'-oxybise thane. The organic layer was washed with water and 
sodium chloride, dried, filtered and evaporated, yielding 97.5 parts 
(96%) of 3,4-dihydro-5,7-dimethyl-2H-l-ben2opyran-2-methanol as an 
oily residue (intermediate 16). 

30 Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 

3,4-dihydro-7-methyl-2H-l-ben20pyran-2-msthanol (intermediate 17); 
and 

3,4-dihydro-6-methoxy-2H-l-ben2ppyran-2-inethanol (intermediate 18). 

35 



-16- 0145067 

Exaanple 6 

A mixture of 12 parts of 4-oxo-4H-naphthotl#2-bJpyran-2-carboxylic 
acid and 100 parts of 2-methoxyethanol was bydrogenated at normal 
pressure and at room temperature with 2 parti of palladium-on- 

5 charcoal catalyst 10%, After the calculated amount of hydrogen was 
taken up, the catalyst was filtered off and the filtrate was 
evaporated, yielding 7 parts (61.4%) of 3/4-dihydro-2H-naphtho-' 
[l,2-b]pyran<-2*carboxylic acid as a residue (intexnediate 19). 
In a similar manner there was also prepared: 

10 3,4,7,8,9,10-hexahydro-2H-naphtho[lr2-b]pyran-2-carbo:Qrlic acid 
(intermediate 20). 
Exagg>le 7 

A mixture of 60 parts of 3#4-dihydro-6-hydroxy-2H-l-ben2opyran~ 
2-carboxylic acid, 800 parts of ethanol and 5.52 parts of 

15 concentrate sulfuric acid was stirred for 3 hours at reflux 

temperature. The reaction mixture was evaporated. Water was added 
and the product was extracted with trichloromethane. The extract was 
washed with water, dried, filtered and evaporated. The residue was 
purified by column chrc»natography over silica gel using a mixture of 

20 trichlorcmethane and methanol (95:5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue 
was solidified in petroleumether. The product was filtered off and 
dried, yielding 48 parts (70%) of ethyl 3,4-dihydro-6-hydroxy- 
2H-l-benzopyran*2-carboxylate as a residue (intermediate 21). 

25 Example 8 

30 Parts of 3,4-dihydro-2jJ-l-ben2opyran-2-carboxylic acid were 
added slowly, during a 30 minutes-period, to 79 parts of a solution 
of nitric acid 60% while cooling on an ice bath. The whole was 
stirred for 10 minutes at room temperature. The reaction mixture was 

30 poured onto ice water. The product %ras extracted with trichlorc- 
methane. The extract was dried, filtered and evaporated. The residue 
was purified by column chromatography over silica gel using a 
mixture of trichloromethane and methanol (90:10 by volume) as 
eluent. The pure fractions were collected emd the eluent was 

35 evaporated. The residue was crystallized from a mixture of ethanol 
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and water (80:20 by volume), yielding 17 parts (45%) of 3/4-dihydro- 
6-nitro-2H-l-ben2opyran-2-carboxylic acid; mp. 180 ®C 
(intermediate 22). 

A mixture of 60 parts of 3,4-dihydro-6-nitro-2H;-l-ben2opyran- 

5 2*carboxylic acid, 480 parts of ethanol and 5.52 parts of 
concentrate sulfuric acid was stirred for 2 hours at reflux 
temperature. The reaction mixture was evaporated. The residue was 
crystallized from 2,2'-oxybispropane (activated charcoal). The 
product was filtered off and dried, yielding 65 parts (95%) of 

10 ethyl 3/ 4-dihydro-6-nitro-2H-l-benzopyran-2-carboxylate; 
mp. aO.S^'C (intermediate 23). 

A mixture of 59.8 parts of ethyl 3,4-dihydro-6-nitro-2H-l- 
benzopyran-2-carboxylate/ 3 parts of a solution of thiophene in 
methanol 1% and 480 parts of methanol was hydrogenated at normal 

15 pressure and at room temperature with 5 parts of palladium-on- 
charcoal catalyst 10%. After the calculated amount of hydrogen was 
taken up, the catalyst was filtered off and the filtrate was 
evaporated, yielding 48 parts (90%) of ethyl 6-amino-3,4-dihydro- 
2fi-l-benzopyran-2'-carboxylate as a residue (intermediate 24). 

20 To a stirred and cooled (0°C) solution of 40 parts of ethyl 
6-amino-3,4-dihydro-2H^l-benzopyran-2-carboxylate, 86 parts of 
pyridine and 234 parts of methylbenzene was added dropwise a 
solution of 20.6 parts of methanesulfonyl chloride in 135 parts of 
methylbenzene. Upon completion, stirring was continued overnight at 

25 room temperature. The reaction mixture was evaporated and the oily 
residue was taken up in water. The product was extracted with 
dlchloromethane. The extract was dried, filtered and evaporated. The 
residue was purified by column chromatography over silica gel using 
a mixture of trichloromethane and methanol r saturated with ammonia, 

30 (95:5 by volume) as eluent. The pure fractions were collected and 
the eluent was evaporated. The residue was crystallized from a 
mixture of 210 parts of 2 , 2 • -oxybispropane and 12 parts of 
acetonitrile, yielding 10.2 parts (18.9%) of ethyl 3,4-dihydro-6- 
((methylsulfonyl)amino]-2H-l-ben2opyran-2-carboxylate; mp. 111.1'C 

35 (intermediate 25). 
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Exaaqple 9 

A mixture of 152 parts of 3,4-dihydro-2-methyl-4-oxo-2H-l- 
benzppyran*-2--carboxylie acid, 18.4 parts of concentrate sulfuric 
acid and 2720 parts of ethanol was stirred overnight at reflux 

5 texnperature. The reaction mixture was evaporated and the residue was 
taken up in a mixture of l,l'-oxybisethane and a sodium hydroxide 
solution. The organic layer was separated, washed with water, dried, 
filtered and evaporated. The residue was purified by column 
chromatography over silica gel using trichloromethane as eluent. The 

10 pure fractions were collected and the eluent was evaporated, 
yielding 126 parts (72.7%) of ethyl 3,4-dihydro-2-methyl- 
4-0x0- 2H-l-'benzopyran-*2-carboxy late as a residue (intermediate 26} • 

A mixture of 126 parts of ethyl 3,4-dihydro-2-methyl-4-axo- 
2H-l-benzopyran-2-carboxylate and 560 parts of ethanol was 

15 hydrogenated at normal pressure and at room texnperature with 5 parts 
of pal ladium-on-char coal catalyst 10%. After the calculated amount 
of hydrogen was taken up, the catalyst was filtered off and the 
filtrate was evaporated. The residue was distilled, yielding 95.5 
parts (80.3%) of ethyl 3,4-dihydro-2-methyl-ffl-l-benzopyran-2- 

20 carboxylate; bp. 71-73 at 0.5 mm. pressure (intermediate 27). 
Example 10 

To a stirred mixture of 40 parts of ethyl 3,4-dihydro-6- 
hydroxy-2H;-l-benzopyran-2-carboxylate and 360 parts of N,N-dimethyl- 
formamide were added portionwise 8.6 parts of a sodium hydride 

25 dispersion 50% (foaming).. After stirring for 30 minutes, a solution 
of 21.7 parts of 3-bromo-l-propene in 18 parts of N^,N-dimethyl- 
formamide was added dropwise. Upon completion, the whole was heated 
to about 70 •C and stirring was continued for 22 hours at 70*^0. The 
reaction mixture was evaporated and the residue was taken up in 

30 water. The product was extracted with l,l'-03^bisethane. The extract 
was washed with a sodium chloride solution 10%, dried, filtered and 
evaporated. The oily residue was purified by column chromatography 
over silica gel usdLng trichloromethane as eluent. The pure fractions 
were collected and the eluent was evaporated, yielding 33.6 parts 
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(70.2%) of ethyl 3,4-dlhydro-6-(2-propenyloxy)-2H-l-benzopyran-2- 
carboxylate as a residue (intermediate 28). 
Example 11 

To a stirred solution of 5.6 parts of ethyl 3,4-dihydro-6- 
5 hydroxy-2H-l-benzopyran-2-carboxylate in 90 parts of N,N-dimethyl- 
formamide were added portionwise 1.2 parts of a sodium hydride 
dispersion 50%. Upon conpletion, stirring was continued for 30 
, minutes. A solution of .3.1 parts of (chloromethyl) benzene in 18 
parts of N,N-dimethylformamlde was added dropwise. Upon completion, 
10 the whole was stirred for 22 hours at 70 »C- The reaction mixture was 
evaporated. Water was added. The product was extracted with 
l.l'-oxybisethane. The extract was washed with a sodium chloride 
solution 10%, dried, filtered and evaporated. The residue was 
purified by column chromatography over silica gel using trichloro- 
15 methane as eluent. The pure fractions were collected and the eluent 
was evaporated, yielding 6 parts (76.9%) of ethyl 3,4-dihydro-6- 
(phenylinethoxy)-2H-l-benzopyran-2-carboxylate as a residue 
(intermediate 29). 

Example 12 

20 A mixture of 20 parts of 3,4, 7,8,9, 10-hexahydro-2H-naphtho- 

[l,2-blpyran-2-carboxylic acid, 200 parts' of ethanol and 4.6 parts 
of sulfuric acid was stirred and refluxed for 2 hours. The reaction 
mixture was evaporated. Water and a sodium hydroxide solution were 
added to the residue. The product was extracted with dichloro- 

25 methane. The extract was washed with water, dried, filtered and 

evaporated, yielding 21 parts (100%) of ethyl 3,4,7,8,9,10- 

hexahydro-2H-naphtho[l,2-b]pyran-2-carboxylate as a residue 
(intermediate 30). 

In a similar manner there was also prepared: 

30 ethyl 3,4-dihydro-2H-naphthoIl,2-blpyran-2"carboxylate 
(intermediate 31), 
Exanple 13 

65 Parts of (+)-3,4-dihydro-2H-l-benzopyran-2-carboxylic acid 
were taken up in 44 parts of C+)^-methylbenzenemethanamine in 
35 ethanol. The precipitated product was set aside and the filtrate was 
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ev&porated. The residue 'was treated with a hydrochloric acid 
solution 10% and extracted with l^l'-oa^bisethane. The extract was 
dried, filtered and evaporated. The residue was dissolved in 120 
parts of ethanol and this solution was treated with a solution of 
5 27.6 parts of (-)-^-methylbenzenefflethanamine in 80 parts of ethanol. 
The precipitated product was filtered off and crystallized three 
times from ethanol. The product was filtered off, taken up in water, 
treated with a hydrochloric acid solution 10% and extracted with 
1, 1 '-oxy hi se thane. The extract was dried, filtered and evaporated, 
10 yielding 4.2 parts (6%) of {+)-3,4-dihydro-2H-l-benzopyran- 
2-carboxylic acid; nqp. 82.8*C (intermediate 32). 

To a stirred solution of 65 parts of (+)-3,4-dihydro-2H-l-benzo- 
pyran*2*carboxylic acid in 160 parts of ethanol was added a solution 
of 44 parts of (-(-)-^-methylbenzenemethanamine in 80 parts of 
15 ethanol. The precipitated product was filtered off (the filtrate was 
set aside) and crystallized four times from ethanol. The product was 
filtered off, dissolved in water, treated with a hydrochloric acid 
solution 10% and extracted with 1,1 •-oxybisethane. The extract was 
dried, filtered and evaporated, yielding 8.6 parts (13%) of 
20 (-)-3,4-dihydro-2H-l-benzopyran-2-carboxylic acid; mp. 82.5*C 
(intermediate 33). 
Example 14 

Tto a stirred solution of 72 parts of ethanedioyl dichloride in 
650 parts of dichloromethane were added, during a period of 10 

25 minutes, 83.5 parts of dimethyl sulfoxide at -60*C and under 

nitrogen atmosphere. After stirring for 10 minutes, a solution of 97 
parts of 3,4-dihydro-5,7-dimethyl-2H-l-benzopyran-2-methanol in 130 
parts of dichloromethane was added during a 5 minutes period. The 
whole was stirred for 15 minutes and 242.9 parts of N,N-diethyl- 

30 ethanamine were added. The reaction mixture was allowed to reach 
room temperature. It was poured into water. The product was 
extracted with dichloromethane. The extract was washed successively 
with water, a hydrochloric acid solution 10%, water, a sodium 
• hydrogen carbonate solution 10% and water, dried, filtered and 

35 evaporated. The oily residue was crystallized from a small amount of 
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petroleumethor. The product was filtered off and dried, yielding 58 
parts (72%) of 3,4-dihydro-5,7-dimethyl-2H-l-ben2opyran-2- 
carboxaldehyde (intermediate 34). 

Following the same procedure and using eqtivalent amounts of the 
5 appropriate starting materials, there were also prepared: 
6-f luoro«3 , 4-dihydro-2H-l-benzopyran-2-carboxaldehyde 
(intermediate 35); 

( 2-f ormy 1-3 , 4-dihydro-2H-l-benzopyran-6-yl ) acetamide 

( intermediate 36 ) ; 

10 3 , 4-dihydro- 7-methyl-2H-l-ben2opyran-2-carboxaldehyde 
(intermediate 37); 

methyl 2-formyl-3,4-dihydro-2H-l-ben2opyran-6-carboxylate 
(intermediate 38); 

2-formyl-3,4-dihydro-2H-l-benzopyran-6-carbonitrile 
15 (intermediate 39); 

3,4-dihydro-6-methoxy-2H-lrbenzopyran-2-carboxaldehyde 
(intermediate 40); and 

6-bromo-3 , 4-dihydro-2H-l-benzopyran-2-carboxaldehyde 
(intermediate 41). 
20 Exan^le 15 

To a stirred solution of 48 parts of ethyl 3,4-dihydro- 
6-(phenylmethoxy)-2H-l-benzopyran-2-carboxylate in 495 parts of 
methylbenzene were added dropwise 108 parts of a solution of 
this (2-methylpropyl)] aluminium hydride in methylbenzene at -80 ''c. 

25 Upon completion, stirring was continued for 30 minutes at -80*C. The 
reaction mixture was decon^osed by the carefully addition of 24 
parts of methanol. It was poured into 1000 parts of water and the 
whole was stirred for 15 minutes very carefully! The mixture was 
acidified with concentrate hydrochloric acid. After stirring for 5 

30 minutes, the organic layer was separated, washed with water, dried, * 
filtered and evaporated, yielding 39.8 parts (97%) of 3, 4-dihydro-6- 
(phenylmethoxy)-2H-l-benzopyran-2-carboxaldehyde as a residue 
(intermediate 42). 



35 
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In a similar manner there were also prepared! 
3/4-dihydro-6-methyl-2H-l-ben2opyran-2-carboxaldehyde 
(intermediate 43); 

3 r 4 / 7 ^ 8 , 9 r 10-hexahydro-2H-naphtho ( 1 , 2-bl pyran-2-carboxaldehyde 
5 (intermediate 44); 

3, 4-dihydro-2H-naphtho [1; 2«b]pyran-2-carboxaldehyde 
(intermediate 45} r 

3 , 4-dihydro-6- { 2-propeny loxy ) - 2H-l-benzppyran-2-carboxaldehyde 
(intermediate 46); 
10 3,4-dihydro-'2-methyl-2!'^l-benzopyran-2-carboxaldehyde 
(intermediate 47); and 

( 2-f onnyl-3 , 4-dihydro-2H;-l-ben2ppyran-6-yl ) methane sulfonamide 
(intermediate 48). 
Exang?le 16 

15 To a stirred solution of 12 parts of (+)-3,4-dihydro-2H;- 

l-benzopyran-2-carboxylic acid in 270 parts of tetrahydrofuran were 
added 11 parts of l^l'-carboi^lbis [IH-imidazole] . After stirring for 
1 hour at room teioperature/ the whole was cooled to -70 °C and -84 
parts of a solution of bis { 2-me thy Ipropyl) aluminum hydride 1.5M in 

20 methylbenzene were added dropwise. Upon completion, stirring was 

continued for 20 minutes at -70 "C. After the addition of 40 parts of 
methanol, the reaction mixture was poured onto water. The whole was 
acidified and the product was extracted with 1,1'rroxybise thane. The 
extract was washed with water, dried, filtered and evaporated. The 

25 residue was purified by filtration over silica gel using trichloro- 
methane as eluent. The pure fractions were collected and the eluent 
was evaporated, yielding 9.50 parts (84%) of (+)-3,4-dihydro-2H- 
l-benzopyran-2-carboxaldehyde as a residue; [flfjjj « + 94,8* (c « 1% 
in CH^OH) (intermediate 49). 

30 To a stirred solution of 8 parts of {-)-3,4-dihydro-2H- 

l-benzopyran-2-carboxylic acid in 225 parts of tetrahydrofuran were 
added 7,2 parts of l,l'-carbonylbis (IH-imidazoleJ . After stirring 
for 1 hour at room tenrperature, the whole was cooled to -65*C and 84 
parts of a solution of bis (2-methylpropyl) aluminum hydride 1.5M in 
35 methylbenzene were added dropwise during a 10 minutes-period. Upon 
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completionr stirring was continued for 15 minutes at -65"C. After 
the addition of 16 parts of methanol r the reaction mixture was 
poured onto water. The whole was acidified and the product was 
extracted with l,l"-oxybise thane. The extract was washed with water, 

5 dried# filtered and evaporated. The residue was purified by 

filtration over silica gel using trichloromethane as eluent. The 
pure fractions were collected and the eluent was evaporated, 
yielding 6,6 parts (65%) of {-)-3,4-dihydro-2H-l-ben2opyran-2- 
carboxaldehyde as a residue; l^]^ « - 97.96** (c ■ 1% in CH^OH) 

)0 (intermediate 50). 
Exang)le 17 

4.5 Parts of a sodium hydride dispersion 50% were washed three 
times with petroleumether under nitrogen atmosphere. Then there were 
added 150 parts of dimethyl sulfoxide. After stirring for 10 

^5 minutes, 18.3 parts of trimethylsulf oxonium iodide were added and 
the whole was further stirred for 20 minutes. Then there were added 
portionwise, during a 20 minutes-period, 8.6 parts of (+}*3,4- 
dihydro-2H-l-ben2opyran-2-carboxaldehyde. Dpon completion, stirring 
was continued for 2 hours at room temperature. The reaction mixture 

20 was poured onto water. The product was extracted with l,l*-oxybis- 
ethane. The extract was washed with water, dried, filtered and 
evaporated. From the residue, the isomers were separated by 
column-chr nma t ography over silica gel using methylbenzene as eluent. 
The pure fractions were collected and the eluent was evaporated. The 

25 first fraction (*A-isomer) was collected and the eluent was 

evaporated, yielding 3.5 parts of (A*)-3,4-dihydro-2-oxiranyl-2H- 
1-benzopyran as a residue (intermediate 51). The second fraction 
(B-isomer), yield (B*)-3,4-dihydro-2-oxiranyl-2H-l-ben2opyran, 

30 
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In a siailar nanner there were also prepared: 

(A) -3,4-dihydro-5,7-dlii»thyl-2-oxiranyl-2H-l-benzopyran; 
(Inteznedlats 80) 

(8)-3,4-dihydro-5,7-aiiBethyl-2-oxlranyl-2H-l.b.nzopyran 
(intermediate 81} 1 

15(A)-3,4,7,8,9, 1 0-hexahydr o-2-oxiranyl-2H-naphtho [1 , 2-b ] pyran 

( Intezmedlate 82 } ; 

(B) -3, 4,7,8,9, 10-h«xahydro-2-oxlranyl-2H-naphtho [1, 2-bIpyran 

{ interaediate 83) 

(A) -3,4-dihydro-2-oxiranyl-2H-naphtho[l,2-bJpyran (intermediate 84) ; 
20 and 

(B) -3,4-dihydro-2-oxiranyl-2H-naphtho[l,2-b]pyran (intermediate 85). 
Exangle 18 

A mixture of 22 parts of 2,3-dihydro-2(2-methyl-l-propenyl)- 
ben2ofuran, 29 parts of 3-chlorobensenecarboperoxoic acid and 650 

25 parts of dichloromethane was stirred over weekend at room 

temperature- The precipitate was fUtered off and the filtrate was 
washed once with a hydrogen sulfite solution, twice with a sodium 
hydrogen carbonate solution and once with water, dried, filtered and 
evaporated. The residue was purified by column chromatography over 

30 silica gel using a mixture of trichloromethane and hexane (10:90 by 
volume) as eluent. The pure fractions were collected and the eluent 
was evaporated. The residue was further purified by column 
chromatography (HPLC) over silica gel using methylbenzene as eluent. 
The first fraction was collected and the eluent was evaporated, 

35 
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yielding 3,4 parts (13.1%) of (A)-2,3-dihydro-2-oxiranylben2ofuran 
as a residue ( internediate SQ. 

In a similar manner there were also prepared: 
(B)-3,4-dihydro-2-o3ciraiiyl-2H-l-benzopyran (intermediate 8 7)1 and 
5 (A)-3,4-dihydro-2-oxiranyl-^-l-ben2opyran (intermediate 88) • 
Example 19 

A mixture of 2.6 parts of (A)-6-f luoro-3,4-dihydro-2-oxiranyl- 
2H-l-benzopyran, 4.3 parts of benzenemethanaminer 40 parts of 
absolute ethanol was stirred and ref luxed overnight. The reacton 
10 mixture was evaporated. The oily residue was crystallized from 

2,2'-oxybispropane. The product was filtered off and dried, yielding 
2.9 parts. (72.5%) of (A)-6-f luoro-3,4-dihydro-^- [ t(phenylmethyl)- 
amino]methyl]-»-l-benzopyran-2-methanoll mp. 121.8**C 
(intermediate 89) • 

15 Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 
(B ) -3 , 4-dihydro-fi(- 1 [ (pheny Imethyl) amino] methyll -2H-l-benzopyran-2- 

methanol; n^). 104.1'»C (intermediate 90); 

(A)-3,4-dihydro-«f-[[(phenylmethyl)amino]methyl]-2H-l-ben2opyran- 
20 2-methanol; mp. 100. S'C (intermediate 91); 

( A* )-3 / 4-dihydro-^- [ ( (phenylmethyl) amino]methyl] -M-1- 
benzopyran-2-methanol; pf]jj « + 83,80'(c - 0.33% in methanol) 
(intermediate 92); 

(A*)-3,4-dihydro- -[ [(phenylmethyl )aminol methyl] -^-1- 
25 benzopyran-2-methanol; !P(]^ - - 88.09'(c « 1% in methanol) 
(intermediate 9 3); 

(A) -3 , 4-dihydro-6-methyl-^- 1 1 (phenylmethyl) aminojmethyl] - 
2H-l-benzopyran-2-methanol; mp. 92.1''C {intermediate 9 4)? 

(B) -3,4-dihydro-<^methylW-I[(plie^yl»ethyl)aminolmethyl]-2H-l-^^^ 

30 pyran-2-methanol (intermediate 95); 

( A)-3, 4-dihydro-7-methyl-^ - [ I (phenylmethyl) amino J methyl] -2H-1- 
benzopyran-2-methanol (intermediate 96); 

(B'*')-3,4-dihydro-Ot- 1 1 (phenylmethyl) amino] methyl] -2H-l-benzopyran- 

2-methanol (intermediate 97); 
35 methyl (A)-3,4-dihydro-2-tl-hydroxy-2- 1 (phenylmethyl) amino]- 
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. ethylJ-2H-l-ben2opyran-6-c«bo3cylate; mp. 11S*C (intermediate 98); 
and 

methyl ( B ) -3 , 4-dihydro-2- [ l-hydroxy-2- 1 (phenylmethyl ) amino] ethyl] - 
2H-l-b€nzopyran-6-carl)oxylate; mp. 130'C (intermediate 99). 
5 Example 20 

A mixture of 5 parts of {B)-3,4-e[ihydro-<^-[ [(phenylmethyl)aminoJ- 
methyl]-2H-l-be^2opyran-2-methanol and 160 parts of ethanol was 
hydrogenated at normal press\ire and at room temperat\ire with 0.2 
parts palladium-on-charcoal catalyst 2%. After the calculated amount 
10 of hydrogen was taken up, the catalyst was filtered off and the 
filtrate was evaporated. The residue was crystallized frcm 
acetonitile, yielding 3.1 parts (B)-flC -(aminomethyl)-3,4-dihydro- 
2H-l-ben2opyran-2-methanol(89.1%) of ; mp, 135 (intermediate 100). 

In a similar manner there were also prepared: 

1 5 (A)-<j(-(aminomethyl)-3,4-dihydro-2H-l-ben2opyran-2-methanol 
(intermediate 101). 

B. Preparation of Final compounds: 
Exanqple 21 

A mixture of 7.7 parts of (A)-3,4-dihydro-2-oxiranyl- 
20 2H-l-benzqpyran, 9.3 parts of benzenemethanamine and 160 parts of 
absolute ethanol was stirred and refluxed for 4 hours. The reaction 
mixture was evaporated. The residue was purified by column chromato- 
graphy over silica gel using a mixture of trichloromethane and 
methanol (95:5 by volume) as eluent. The pure fractions were 
25 collected and the eluent was evaporated, yielding 1.8 parts (8%) of 
(A,A)-4,^ [ [ ( phenylmethyl )imino]bie( methylene) bis [3, 4-dihydro- 
2ii-l-benzopyran-2-methanol] as an oily residue (compound 1). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 
30 (B,B)-<<,«3(i,j i(phenyimethyl)iminoJbis(methylene)bis(3,4-dihydro-2H- 
l-benzopyran-2-methanol] (confound 2)| 

(A A )-<''#^'-[I(phenylmethyl)imino]bis(methylene)bis[3,4-dihydro- 
2H-l-benzopyran-2-methanol] (ccmpound 3); 
( b"b" ) • [ I (phenylmethyl ) imino] bis ( methylene ) ] bis 1 3 , 4- 
35 dihydro-2H-l-benzopyraa-2-methanol] (con^und 4)? 
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{k,X)'^d I(phenylmethyl)iinino]bi8(methylene)]bisI3,4-dlhydro- 
6-methyl-2H-l-ben20pyran-2-inethanol] (compound 5)? 
(B,B)-A,«^'-[ [{pbenylmethyDiainoJbisdnethylene) Ibis 13,4-dihydro- 
6-methyl-2H-l-benzopyran-2-methaiiol] (compound 6); 
5 (B/ B ) -^/^ ' • n (phenylmethyl ) imino] bismethylene] bis [3,4,7,8,9, 10- 
hexahydxo-2H-naphtho[l,2-b]pyran-2-methanol (compound 7); 
( A, A) ,o| • - 1 1 (phenylmethyl) imino] bismethylene] bis [2, 3-dihydro- 
2-benzofuranmethanol] (compound 8); 

(b"*'b*)-^ I t(pt»enylmethyl)imino] bismethylene] bis [3,4-dihydro- 

10 2H-l-benzopyran-2-methanoll (compound 9); 

( B,B)-^#*=^ • - [iminobismethylene] bis [6-brcMio-3, 4-dihydro-2H-l- 
ben2opyran-2-methanol]j mp. 195,4^C (compound 10); 
A,A-04 /^'-t [(phenylmethyl)imino]bismethylene]bis[3,4-dihydro- 
2-methyl-2H-l-benzopyran-2-methanol] ; mp. 123,5**C (compound 11); and 

15 {A,A)-*< o(>-[t(phenylmethyl)imino]bismethylene]bis[3,4-dihydro-6- 
(phenyl-inethoxy)-2H-l-benzopyran-2-methanol] (compound 12). 
Example 22 

A mixture of 1.4 parts of (A)-3,4-dihydro-2-oxiranyl-^-l- 
benzopyran, 2.2 parts of (B) -3, 4-dihydro-^- 1 [(phenylmethyl) amino] 

20 aethyll-2H-l-ben2opyran-2-methanol and 40 parts of ethanol was 
stirred and refluxed for 6 hours. The reaction mixture was 
evaporated and the oilv residue was purified by column 
chromatography over -silica gel using a mixture of trichloromethane 
and methanol (95.3 by volume) as eluent. The oily residue was 

25 converted inV. the ethanedioate salt in 2-propanol. The salt was 
filtered /If and crystallized from ethanol, yielding, after drying, 
1,4 --.ts of (A,B)-'^,o('-[I(phenylmethyl)-imino]bis(methylene)bis- 
4-dihydro-2H-l-benzopyran-2-methanol] ethanedioate (lil); mp. 

173.7**C (compound 13). 
30 Following the same procedure and using equivalent amounts of the 
appropriate starting materials, there were also prepared: 
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Following the same procedure and using equivalent amounts of the 
appropriate starting materials i there were also prepared: 
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Example 23 

A mixture of 3 parts of {AV)-ol,oj [(phenylmethyDiminol- 
bisCmethylene) lbis[3,4-dihydro-2H-l-benzopyran-2-- methanol] and 120 
parts of methanol was hydrogenated at normal? pressure and at room 
teii5>erature with 2 parts of palladium-on-charcoal catalyst 10%. 
After the calculated amount of hydrogen was taken up, the catalyst 
was filtered off and the filtrate was evaporated. The residue was 
taken up in dichloromethane . The organic phase was washed with a 10% 
sodium hydroxide solution and with water, dried, filtered and 
evaporated. The residue was dried in vacuo at 80'C, yielding 1.2 
parts (19%) of (aV)- •-[iminobisC methylene)] bis (3, 4- 
dihydro-2H-l-ben2opyran-2-methanol] ; mp, 130. 8*C? Wlggg =* 
+121.50" (c = 1% CH^OH) (compound 74). 
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: ethanedioate salt (1:1) 
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* s ethaziedloate salt (1:1) 
: t^drochlorlde salt 
: ethanedioate salt (1:1) monohydrate. 

5 In a similar manner there were also prepared: 

(A,A)-\^-(iminobismethylene)bi8 12,3-dlhydro-2-ben2ofuranmethanol] ; 
mp. 154, 6'C (coii5>ound 136)? 

(A,A)-^- 1 [acetyl [2-(3,4-dihydro-2H-l-ben2opyran-2-yl)-2-hydroxy- 

ethyl] amino] -methyl ] -3, 4-dihydro-2H-l-ben2opyran-2-methanol acetate 
10 (ester); mp, 15*2. 9 (compound 137) > 

(A,A)-jX-[ [ I2-(3,4-dlhydro-2H-l-benzopyran-2-yl)-2-hydroxy- 

ethyli amino] methyl ] -3, 4-dihydro-2-methyl-2H-l-ben2opyran-2-methanol 

ethanedioate (1:1); mp. 178.8*'C (compound 138); 

(A, A)- «3< -(iminobismethylene)bis [3,4-dihydro-2-Tnethyl-2H-l- 
15 benzopyran-2-methanolJ hydrochloride, monohydrate; up. 134.0**C 

(compound 139); and 

(A,B)-0<-[ I [2-(3,4-dihydro-2H-l-benzopyran-2-yl)-2-hydroxy- 
ethyl ] amino) methyl ] -3 , 4-dihydro-2 -methyl- 2H-l-ben2opyran-2-methanol 
ethanedioate (1:1). monohydrate; n^. 166.1*C (compound 140). 
20 Example 24 

To a stirred mixture of 7.9 parts of {A,A)-o(p(^'-[ [(phenylmethyl)- 
imino]bis(methylene)bis I3,4-dihydro-2H-l-benzopyran-2-methanol] , 5.8 
parts of pyridine and 157.5 parts of methylbenzene was added 
dropwise a solution of 5.7 parts of acetyl chloride in 54 parts of 

25 methylbenzene. Upon completion, stirring was continued for 4 hours 
at reflux temperature. After cooling to room temperature, the whole 
was washed with water. The organic layer was dried, filtered and 
evaporated. The residue was p\arified by column chromatography (HPLC) 
over silica gel using a mixture of dichlorome thane and hexane (60:40 

30 by volume) as eluent. The first fraction was collected and the 
eluent was evaporated, yielding 3.4 parts (36.7%) of {A,A)-<^^"- 
[ [ - (pheny Ime thy 1 ) imino ] bi smethy lene J bis 1 3 , 4-dihydro-2H-l-benzopyran- 
2-methanol] diacetate( ester) as a residue (compound 141). 
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Exangle 25 

To a stirred solution of 1 part of (a'*'a'*")-<*v,^'- limlnobis- 
(methylene)]bis(3,4-dihydro-^-l-benz9pyran-2-methanol] in 16 parts of 
2-propanol were added dropwise 8 parts of 2-i>ropanol saturated with 
hydrogen bromide. The product was filtered off and crystallized from 
2-propanol. The product was filtered off and dried, yielding 0.8 parts 
of (A"*'A*)-'<,i'- [ijBinobis(inethylene) ]bisl3,4-dihydro- 
2H-l-benzopyran-2-lnethanolJ hydrobromide; mp. 236. 5*^0; [•'l^gg ■ 
+114.53'* (c » 1% CH^OHXconpound 142). 

In a similar manner there was also prepared: 
( a'*'a'*' ) - [iminobis (methylene ) ] his [3 , 4-dihydro-2H-l- 
benzopyran-2-methanol] hydrochloride; mp. 219. 4*C Klggg * +125.44* 
(c « 1% CH^OH) (compound 143). 
Exan^le 26 

The useful iJ-adrenergic receptor blocking activities of the 
ccHnpounds (I) are illustrated in vitro using the Guinea-pig right 
atrixim test and the Guinea-pig tracheal ring test which are described 
hereafter. 



1. Guinea-pig right atrium {&^) 

Spontaneously beating right atria were dissected from guinea-pigs 
(400 + 50 g). A triangular strip of atrium. Including the sinoatrial 
node was excised together with the anterior vena cava. 
The vena was fixed to a glass muscle holder and the opposite atrial 
muscle was connected to a Grass isometric transducer. Atria were 
suspended at optimal preload in a 100 ml Krebs-Henseleit solution, 
containing 2 g/1 glucose, at 37.5*C and aerated with 95% and 5% 
CO^. Heart rate and contractile force were recorded by means of a 
Grass FT03C isometric transducer. Output signals amplified by an 
isometric transducer amplifier (J.S.I.) via a cardiotachometer 
(J.S.I.) were recorded on Honeywell XYY* recorder. 
After a stabilisation period of 45 min. isoprenaline was infused in 
linearily increased doses for a period of 7 min. This produced a dose 
related increase in heart rate (a). After washing out isoprenaline a 



.37- 01 4S067 

stabilisation period of 15 min. was allowed. A drug was then added to 
the bath fluid for 30 min. During this incubation period possible 
direct chronotropic and inotropic effects of the drug were determined. 
Following this, a second doae-response curvei for isoprenaline was 
produced by infusion during 10 minutes (b). The slope of the increase 
5 in rate was graphically estimated for each period of Isoprenaline 
addition and the ratio b/a was calculated. Based on solvent 
experijnents a ratio of less than 0.70 was considered as the criterion 
of inhibitory activity. ED^^-values were estimated graphically. 

to 2. Guinea-pig tracheal ring (B ) . 



The trachea was dissected from guinea-pigs (400 + 50 g) . Pour 
rings, approximately 8 mm. in width, were then cut from each trachea. 
Cartilaginous parts of the tracheal ring were moxxnted horizontally 

15 between two metal rods, one of which was attached to a glass 

organholder, the other rod being connected to a Grass isometric 
transducer. Using such a technique the tracheal smooth muscle is 
suspended optimally i.e. midway between the cartilaginous parts. The 
prepared rings were suspended in a 100 ml organ chamber filled with 

20 Tyrode solution, maintained at 35*C and aerated with 95% 0^ and 5% 
CO^* The preparation was maintained at tension of 1.5 g throughout 
the experiment. Tension changes recorded were thus an expression of 
contraction or relaxation. After a stabilisation period of 30 min. 
contraction was induced by adding methacholine (Ipg/ml) to the bath 

25 for a 10 min. period. Addition of isoprenaline (0.08 pg/ml) for 4 min. 
in the presence of methacholine induced a relaxation of the tracheal 

« ring. This procedure was repeated twice before adding the drug 

(t-33';t-19*) and once 30 min. after addition of the drug. During the 
incubation period any direct effects of the drug were measured. A 50% 

30 inhibition of the agonist-induced response was used as the criterion 
of effectiveness and ED^^ values (with fiducial limits) were 
determined by probit analysis. 

The ratio of the ED^^j-values obtained in respectively the 
tracheal ring test (fl^) and in the right atrium test (B ) may be 

35 
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considered as an index of the cardioselectivity of the test drug. 
Typical results obtained in the above e3q>eriinents with a number of the 
compounds of formula (I) are given in the following table I which is 
only intended to illustrate and not to limit* the scope of the 
invention. 



Table I 



ED value in mg/1 ED^^value in mg/1 
on guinea pig on guinea pig ^2^^1 
atrium (fi^) trachea (fi^) 



75 


0.0013 


2.8 


2,154 


76 


0.00085 


2.2 


2,614 


77 


0.00054 


2.2 


4,074 


79 


0.00019 


2.5 


13,157 


81 


0.00016 


0.63 


3,938 


82 


0.0025 


>2,5 


>1,000 


83 


0.00046 


>2.5 


.>5,435 


84 


0.00063 


>10 


>15,873 


85 


0.00023 


1.3 


5,652 


86 


0.0012 


5.0 


4,166 


87 


0.0025 


>10 


>4,000 


74 


0.00024 


3.0 


12,500 


88 


0.0025 


>10 




89 


0.00043 


8.9 


20,698 


90 


0.0004 


^10 


^25,000 


91 


0.0008 


5.0 


6,250 


92 


0.0004 


5.0 


12,500 


93 


0.00016 


2.2 


13,750 


94 


^0.0025 






95 


0.00031 


O.OA 


129 


96 


0.0013 


0.14 


108 


97 


0.00071 


5.0 


7,042 


98 


0.0025 


6.0 


2,400 


99 


0.00063 


^10 


^15,873 
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IS 



Conp* 
Ho* 


EDj^value in rag/1 ED. value in mg/1 

on guinea pig on guinea pig fl /s 
.atrium (fl ) trachea (fl ) ^ ^ 


103 


0.0025 


>10 


t 


104 


0.0013 


>2 5 






0,0025 


/**^ 


AAA 


110 


0.0025 






113 


0.0025 








0.0025 






51 


0.0025 


>0.63 


^252 


63 


<0.04 






10 


0.04 






130 


0.00031 


0.31 


1000 


133 


0.00063 






138 


0.01 


>10 


>1000 


135 


0.063 






140 


^0.0025 







2Q Example 27 

The following formulations exemplify compositions typical for the 
normalization of irregular cardial rhythms in dosage unit form 
suitable for systemic administration to animal and human subjects in 
accordance with the Instant invention. 
25 Oral drops^s^ The following formulation provides 50 liters of an 
oral-drop solution comprising 10 milligrams of active ingredient 
(A.l.) per milliliter. 

500 grams 

2-hydroxypropanoic acid o.5 liter 

30 Sodium saccharin 1750 g^ams 

cocoa flavor 2,5 liters 

Purified water 2,5 liters 

Polyethylene glycol q.s. ad 50 liters 
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The A.I« was dissolved in the 2-hydroxypropanoic acid and 1.5 
liters of the polyetl^lene glycol at 60-80**C, After cooling to 30-40*C 
there were added 35 liters of polyethylene glycol and the ndxture was 
stirred well* Then there was added a solutidn of the sodim saccharin 
in 2,5 liters of purified water and while stirring there were added 
5 the cocoa flavor and polyethylene glycol q.s. ad volume. The resulting 
solution was filled into suitable containers. 

Injectable solution; The following formulation provides 20 
liters of a parenteral solution comprising 2 milligrams of active 
ingredient per milliliter. 
10 A.I. 40 grams 

2|3-dihydroxybutanedioic acid 20 grams 

methyl 4-hydro3cyben2oate 36 grams 

propyl 4-hydroxybenzoate 4 grams 

water for injection q.s. ad 20 liters. 
15 The methyl and propyl 4 -hydroxy benzoates were dissolved in about 10 
liters of boiling water for injection. After cooling to about 50*C 
there were added while stirring the 2,3-dihydroxybutanedioic acid and 
thereafter the A.I.. The solution was cooled to room temperature and 
supplemented with water for injection q.s. ad volume. The solution was 
20 sterilized by filtration (U.S. P. XVII p. 811) and filled in sterile . 
containers • 

Oral solution; The following formulation provides 20 liters of an 
oral solution coii5>rising 5 milligrams of active ingredient per 
teaspoonful (5 milliliters). 



A.I. 


20 grams 


2,3-dihydroxybutanedioic acid 


10 grams 


Sodium saccharin 


40 grams 


1,2, 3-propanetriol 


12 liters 


Sorbitol 70% solution 


3 liters 


Methyl 4-hydroxyben2oate 


9 grams 


Propyl 4-hydroxybenzoat £ 


1 gram 


Raspberry essence 


2 milliliters 


Gooseberry essence 


2 milliliters 


Purified water q.s. ad 10 liters. 
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The methyl and propyl 4-hydroxyben2oates were dissolved in 4 liters 
of boiling purified water. In 3 liters of this solution were dissolved 
first the 2,3-dihydroxybutanedioic acid and thereafter the A.I.. The 
latter solution was combined with the remaining part of the fonner 
solution and the 1, 2, 3 -propane trio 1 and the sorbitol solution were 
added thereto. The sodium saccharin was dissolved in 0.5 liters of 
water and the raspberry and gooseberry essences were added. The latter 
solution was combined with the former, water was added q.s. ad volume 
and the resulting solution was filled in suitable containers. 

Film-coated tablets; 10,000 Conpressed tablets, each containing 
10 milligrams of active ingredient, were prepared from the following 
formulation; 

Tablet core: 
A.I. 
Lactose 
Starch 

Polyvinylpyrrolidone (Kollidon K90) 
Microcrystalline cellulose (Avicel) 
Sodium dodecyl sulfate 
Hydrogenated vegetable oil (Sterotex) 
Coating: 

Methyl cellulose (Methocel 60 HG) 

Ethyl cellulose (Ethocel 22 cps) 

1,2, 3-pr opanetr iol 

Polyethylene glycol 6000 

Concentrated colour suspension 
(Opaspray K-1-2109) 

Polyvinylpyrrolidone (Povidone) 

Magnesium octadecanoate 
Preparation of tablet core: 

A mixture of the A.Z., the lactose and the starch was mixed well 
and thereafter hrunidified with a solution of the sodium dodecyl 
sulfate and the polyvinylpyrrolidone in about 200 milliliters of 
%ater. The wet powder was sieved, dried and sieved again. Then there 
was added the microcrystalline cellulose and the hydrogenated 



100 grams 
570 grams 
200 grams 
10 grams 
100 grams 
5 grams 
15 grams 

10 grams 

5 grams 

2.5 milliliters 
10 grams 

30 milliliters 
5 grams 
2.5 grams 
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vegetable oil. The whole was mixed well and compressed into tablets. 

Coating; 

To a solution of the methyl cellulose in 75 milliUters of 
denaturated ethanol there was added a solutlto of the ethyl cellulose 
in 150 milUliters of dichloromethane. Then -there were added 75 
5 milliliters of dichloromethane and 1,2,3-propanetriol. The poly- 
etlylene glycol was molten and dissolved in 75 milliliters of 
dichloromethane. The latter solution was added to the former and then 
there were added the magnesium octadecanoate, the polyvinylpyrrolidone . 
and the concentrated colour suspension and the whole was homogenized. 
10 The tablet cores were coated with the thus obtained mixture in a 
coating apparatus. 

Suppositories: Hundred suppositories each containing 3 milligrams 
active ingredient were prepared from the following formulations: 
j^^j^ 0.3 grams 

^5 2,3-dihydrm^butanedioic acid 3 grams 

Polyethylene glycol 400 25 milliliters 

Surfactant (Span) 12 grams 

Triglycerides (Witepsol 555) q.s. ad 300 grams. 
The A.I. was dissolved in a solution of the 2,3-dihydroxy- 
20 butanedioic acid in polyethylene glycol 400. The surfactant and the 
triglycerides were molten together. The latter mixture was mixed well 
with the former solution. The thus obtained mixture was poured onto 
moulds at a temperature of 37-38»C to form the suppositories. 
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1. A chemical conpound having the formula 



10 



2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 



R^3 



R 



.14 



R 



a pharmaceutically acceptable acid addition salt or a stereochemically 
isomeric form thereof, wherein 

R is hydrogen, C^^^ alkyl, aryl, aryl-C^^^ alkyl, C^^^^ al3cyl- 

carbonyl or ary Icarbony 1 ? 
2 3 

R and R are each independently hydrogen, C^^^^ alkylcarbonyl or 
ary 1 car bony 1; 

4 5 6 7 

R / R , R and R are each independently hydrogen or ^ alkyl; 
A and A are each independently a direct, bond, -CH^-,^*^) or a 
functional derivative thereof ,];;:c»S, ^H-OH or^H-0-CO(C^ alkyl); 

^R and R are hydrogen or the radical -A^-CHR®- and/or the radical 
-A -CHR - may each represent an 1,2-ethenediyl radical? and 
R^° R^^ R^^ ft" p^^ t|i5 ,16 ^ ^17 

« # K , R , R , R , R ^ H and R are each independently 
14 hydrogen, halo, C^^^ alkyl, C^^^ alkenyl, C^,^ alkynyl, C^^^ alkyloxy, 
^2-6. alkenylmethoxy, C^_^ alkylthio, trif luoromethyl, hydroxy, amino, 

16 mono or dKC^^^^ alkyDamino, arylamino, (aryl C^^^ alkyDamino, 

17 cyano, nitro, aryl, ary loxy, aryl C^^^ alkyloxy, C^^^ alkyloxy-C^_^ 

18 alkyl or a radical of formula 



19 
20 
21 



said s being 0 or an integer of from 1 to 6 inclusive; 
said p and q being independently 0 or the integer 1; 
said X being^OOj ^S; or -St-O)^-; 

22 said Y being NH or O; and 

23 said L being hydrogen, C alkyl, aryl or aryl-c, ^ alkyl? or 

w 1*6 
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24 two vicinal radicals of R^^r R^^# R"^^ and R^^ and of R^^f 

25 R^^/ R^^ and R^*^ nay coinplete an aromatic-, alicyclic-, 

26 dioxanyl- or dioxolanyl ring; 

10 11 12 13 

27 provided that not more than two radicals of R / R r R and R 

28 or of R^^, R^^/ R^^ and R^'^ are amino, mono- or di(C^^^ alky 1) amino, 

29 arylamino, (aryl-C^"^ alkyDamino, nitro, aryl, aryloxy or a radical of 

30 formula (a); 

31 wherein aryl as used in the foregoing definitions is phenyl op- 

32 tionally substituted with to three substituents each independently 

33 selected from the gxorjp consisting of halo, lower all^l, lower 

34 alkylosqr, lower alkylthio, trifluoromethyl, nitro and amino; and 

35 wherein the functional derivatives of ^C«0 are oximes/ hydrazones, 

36 di( lower alkyl)ketals, a dioxolane- or dioxane ring and the corres- 

37 ponding dithioketals . 

1 2 

0 2. A chemical ccmpound according to claim 1 wherein A and A 

2 

2 are each independently a direct bond or a -CH -radical. 

1 3 . a , a ' - [ iminobis ( methylene) 1 bis ( 3 , 4-dihydro-2H-l-ben2opyran- 

2 2-methanol] , a pharmaceutically acceptable acid addition salt or a 

3 stereochemically isomeric form thereof. 

1 4. A pharmaceutical composition cmprising a suitable pharmaceutical 

2 carrier and as an active ingredient a therapeutically effective amount 

3 of a compound as claimed in any one of claims 1 to 3. 

1 5, A pharmaceutical composition for the treatment and/or prevention 

2 of disorders of the coronary vascular system, comprising a suitable 

3 pharmaceutical carrier and as an active ingredient an effective amount 

4 of a compound as claimed in any one of claims 1 to 3. 

1 6. A method of preparing a pharmaceutical composition, characterized 

2 in that a therapeutically effective amount of a compound as claimed'"' 

3 in any one of claims 1 to 3 is intimately mixed with suitable 

4 pharmaceutical carriers. 

1 7. A compound as claimed in any one of claims 1 to 3 for use as a 

2 medicine. 

1 8. A compound as claimed in any one of claims 1 to 3 for use as a 

2 medicine in the treatment and/or. prevention of disorders of the 

3 coronary vascular system. 
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9. A chemical confound having the foxBula 
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2 a pharmaceutically acceptable icid addition salt or a stereochemically 

3 isomeric form thereof, wherein 

4 6 

R *nd R are each independently hydrogen or ^ alkyl; 

5 is independently a direct bond, -CH^-,;:c»0 or a functional 

6 derivative thereo£,^C-S, ^-OH or^-0-CO(Cj^^^^ alkyl); 

7 is hydrogen or the radical -A^-CMR®- may represent an 
a 1,2-ethenediyl radical; and 

9 R , R , R and R^^ are each independently hydrogen, halo, ^ 

10 alkyl, C^^g alkenyl, C^^^ alkynyl, C^^^ alkyloxy, C^.^ alkenylmethoxy, 
^1-6 *^ylthio, trifluor methyl, hydroxy, amino, mono or dl(C^.g alkyl)- 

12 amino, arylamino, (aryl C^^^ alkyDamino, cyano, nitro, aryl, aryloxy, arvl 
^1-6 C^^^ alkyloxy-C^_^ alkyl or a radical of formula 

"V2s"^^«»p-^-.^^'q-^ <«5 

14 said s being 0 or an integer of from 1 to 6 inclusive; 

15 said p and q being independently 0 or the integer 1; 

16 said X being ^0; ^OS; or -S{«0) -; 

17 said Y being NH or 0; and 

18 said L being hydrogen, C alkyl, aryl or aryl-C^^^ alkyl; or two 
Id' vicinal radicals of R^°, R^ , R^ and R^^ may complete an aromatic-, 

20 alicyclic-, dioxanyl- or dioxolanyl ring; 

21 provided that not more than two radicals of R^°, R^^, R^^ and r" 

22 are amino, mono- or diCC^^^^ alkyDamino, arylamino, (aryl-C^"^ alkyDamino, 

23 nitro, aryl, aryloxy or a radical of formula (a); 

24 wherein aryl as used in the foregoing definitions is phenyl op- 
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25 tionally substituted with up to three substituents each independently 

26 selected from the group consisting of halo, lower alkyl, lower 

27 alkylojcy, lower allcylthio, trifluoromethyl, nitro and aminbj and 

28 wherein the functional derivatives of ^C=0 are oximes, hydrazones, 

29 di( lower alkyDketals, a dioxolane- or dioxane ring and the corres- 

30 ponding dithioketals. 

1 10, A process for preparing a chemical compound as claimed in 

2 claim 1, characterized by 

3 1) N-alkylating an amine of formula 

f 

D^-C-CH^-KH-R"^ (Il-a) 

4 with a reagent of foriaula 

I 2 

W-CH,-C-D (Ill-a) 

5 in a suitable reaction-inert medium; or 

6 2) N-alkylating an amine of formula 

-y I 1 
D -C-CH -NH-R { Il-b) 



7 with a reagent of formula 

D^-C-CH,-W (Ill-b) 

8 in a suitable reaction-inert medium? or 

9 3) K-alkylating an amine of forxaula 

D^-C-CH -NH-R^ (11-a) 



-47- 



01 45067 



10 with an oxlrane of formula 



O 

/ \ 2 
H^C — C-D 



(III-a-1) 



in a suitable reaction-inert mediumr thus preparing a confound of 



11 

12 formula (I) wherein is hydrogen; or 

13 4) N-alkylating an amine of formula 



or" 

2 I 1 
D -C-CH -NH-R"*- (Il-b) 



14 with an oxirane of formula 



A 1 

H.C — C-D (III-b-1) 

15 in a suitable reaction-inert medium, thus preparing a compound of 

2 

16 formula (I) wherein R is hydrogen; and 

17 optionally converting the compounds of formula (I) into a 

18 therapeutically active non-toxic acid-addition salt form by treatment 

19 with an appropriate acid or, conversely, converting the acid-addition 

20 salt into the free base form with alkali; and/or preparing 

21 stereochemically isomeric forms thereof, 

22 wherein represents a radical of formula 




23 D represents a radical of formula 



♦ • - 
I • • 

* I 
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24 




25 W represents an appropriate reactive leaving group such as, for 

26 example, halo, e.g., chloro, brcHno or iodo, or a sulfonyloxy group, 

27 e.g. inethylsulfonyloxy or 4-niethylphenylsulf ony loxy . 

1 !!• A process for preparing a chemical compound as claimed in 

2 claim 9, characterized by epoxidizing a corresponding alkene or 

3 reacting an appropriate aldehyde with a trimethylsulfoxonium halide 

4 or a trimethylsulfonium halide; and optionally converting the thus 

5 obtained compounds into a therapeutically active non-toxic acid- 

6 addition salt form by treatment with an appropriate acid or, 

7 conversely, converting the acid-addition salt into the free base form 

8 with alkali? and/or preparing stereochemically isomeric forms thereof. 



